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EDSP List 1:
Tier 1 Orders & Tier 1 WoE Determinations
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237 orders -
Pesticides

525 orders -
Inerts

762 Orders Issued 
on 67 Chemicals

Note:  Most of the inert 
manufacturers elected not to 
sell in pesticide market 

7 Inerts
"Opted Out"

2 Inerts 
Generating 

Data

8 Pesticides 
Cancelled

50 Pesticides 
Generating 

Data

General Responses for the 
67 Chemicals

EDSP List 1 Orders Overview
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52 Chemicals

20 – no potential 
for interaction with 

E, A or T

32 – potential for 
interaction with       

E, A, and/or T

18 –
recommended 

additional testing

14 –
no additional 

testing

Tier 1 WoE Results 
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Additional Testing for Chemicals with E, A and/or T Bioactivity
Chemical Human Health Wildlife

1 Carbaryl None MEOGRT
2 Chlorothalonil None LAGDA
3 Cypermethrin Special study: Assess androgen-related effects 

in adult males
MEOGRT

4 DCPA CTA (comparative thyroid assay) LAGDA
5 Dichlobenil None MEORGT
6 Dimethoate CTA None
7 Flutolanil None MEOGRT
8 Folpet None MEOGRT
9 Iprodione None MEOGRT
10 Linuron CTA MEOGRT, LAGDA
11 Metalaxyl None MEOGRT
12 Metribuzin CTA LAGDA
13 Myclobutanil None MEOGRT
14 O-phenylphenol None MEOGRT
15 PCNB None MEOGRT
16 Propargite None LAGDA
17 Propiconazole None MEOGRT
18 Tebuconazole None MEOGRT
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EDSP List 1 Tier 2 Study Recommendations

 Human Health
• Studies more focused to assess specific target organ toxicity

– Thyroid & Male Reproduction

 Wildlife
• T2 Medaka Extended One Generation Reproduction Test (MEGORT)

– 13 chemicals

• T2 Larval Amphibian Growth and Development Assay (LAGDA)
– 5 chemicals
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EDSP:
Status of High Throughput Assays

& Computational Models
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EDSP Chemical 
Universe

10,000 chemicals
(FIFRA & SDWA)

EDSP List 2
107 Chemicals

EDSP List 1
67 Chemicals

 Based on current pace it could take decades to screen all 10,000 chemicals in 
EDSP Universe

 Pivot: use high throughput assays and computational models to rapidly screen 
chemicals for potential bioactivity and exposure

Evolution of EDSP- the “Pivot”
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EDSP Prioritization, Screening & Testing

Prioritization
Bioactivity/Exposure

Screening
Bioactivity

Testing
Dose-

Response/Adversity

Relies on:

• QSARs
• ToxCast/ExpoCast
• Monitoring data
• OSRI

Relies on:

• QSARs
• ToxCast
• EDSP Tier 1 data
• OSRI

Relies on:

• EDSP Tier 2 data
• OSRI

Prioritization and Screening for bioactivity
Testing for dose-response and adverse effects

More chemicals Fewer chemicals
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High Throughput Assays Integrated Into 
Pathway Bioactivity Models

[Judson et al. 2015 Tox Sci]
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ER Bioactivity Model Versus Tier 1
 ER model performs as well or better than existing methods
 Model evaluated with 45 reference chemicals 

• T1 ER binding: 23 (35% were not were not consistent with expected outcome)
• T1 ERTA: 12
• T1 UT: 7

 ER model in 100% agreement with Tier 1 ER, ERTA, and Uterotrophic 
results  for List 1 chemicals  (very low or no ER activity)

 ER model may be more sensitive than Tier 1 assays due to redundancy

Results from uterotrophic
studies for chemicals that had 
at least two independent GL 
studies. Blue bars represent the 
number of active reports; red 
bars represent the number of 
inactive reports. Data from 
chemicals commonly used as 
positive controls (i.e., ethinyl 
estradiol and estradiol) were 
excluded from this plot.

[Kleinstreuer et al. 2015 
Environmental Health Perspectives]

Active     Inactive
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http://pubs.acs.org/doi/abs/10.1021/acs.est.5b02641

Browne et al. 2015
Environmental Science & Technology
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Building Scientific Confidence – Peer Review

http://www.epa.gov/scipoly/sap/meetings/2014/index.html
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EDSP “Pivot” Announcement
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June 19, 2015
FRL-9928-69

“Use of High Throughput Assays
and Computational Tools;

Endocrine Disruptor
Screening Program;

Notice of Availability and
Opportunity for Comment”

https://www.federalregister.gov/articles/2015/06/19/2015-
15182/use-of-high-throughput-assays-and-computational-

tools-endocrine-disruptor-screening-program-notice

https://www.federalregister.gov/articles/2015/06/19/2015-15182/use-of-high-throughput-assays-and-computational-tools-endocrine-disruptor-screening-program-notice


Evolution of Screening and Testing in the EDSP

EDSP Tier 1 Battery of Assays
(current)

High Throughput Assays and Computational
Model Tier 1 Battery Alternatives

Estrogen Receptor (ER) Binding ER Model (alternative)
Estrogen Receptor Transactivation (ERTA) ER Model (alternative)

Uterotrophic ER Model (alternative)
Androgen Receptor (AR) Binding AR Model  (Future)

Hershberger AR Model  (Future)
Aromatase STR Model (Future)

Steroidogenesis (STR) STR Model (Future)
Female  Rat Pubertal ER, STR , THY Models (Future)

Male Rat Pubertal AR, STR , THY Models (Future)
Fish Short Term Reproduction ER, AR, STR Models (Future)

Amphibian Metamorphosis THY Model (Future)

ER = estrogen receptor; AR = androgen receptor; STR = steroidogenesis; THY = thyroid
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High Throughput Screening in the EDSP

0 1000 2000 3000
NUMBER OF CHEMICALS

Current Anticipated Anticpated 2
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High Throughput Assays and Computational
Model Tier 1 Battery Alternatives

ER Model
ER Model
ER Model

ER, STR, THY, MTB Models
AR, STR, THY, MTB Models

AR Model
AR Model
STR Model
STR Model

ER, AR, STR, MTB Models
THY, MTB Models

Estrogen Receptor

Androgen Receptor

Steroidogenesis

Thyroid

Metabolism: 



Summary
 EDSP “Pivot” to using high throughput and computational 

methods in EDSP
 Computational tools have been peer-reviewed by SAP and 

for publication
 Endocrine pathway models will continue to be revised and 

improved as more data are available (ER, AR, thyroid…)
• Provides bioactivity predictions for thousands of chemicals

 Allows resources to be focused on chemicals more likely to 
have endocrine effects
• List 1 chemicals have limited estrogen and/or androgen 

receptor-mediated bioactivity 
• Prioritizes chemicals based on bioactivity (and exposure)
• Provides alternative to current Tier 1 screening

 Multi-century project becomes multi-year
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